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TITLE OF THE INVENTION 
SOLID-STATE IMAGE SENSING APPARATUS AND METHOD OF READING IMAGE SIGNAL 
CROSS-REFERENCE TO RELATED APPLICATIONS 
This application is based upon and claims the benefit of priority from 
5 the prior Japanese Patent Applications No. 2003-099509, filed April 2, 2003, 
the entire contents of which are incorporated herein by reference. 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 

2. Description of the Related Art 
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(*m&BWi 6, 512, 546 MtMc "8M color imager wi th two output 
registors and four outputs" #B8) 0 

5 ®7^«i^S), awb (SWj^^-r hn7>7ii), af 

BRIEF SUMMARY OF THE INVENTION 

10 z\t\z&z> 0 

fit, ^oaw^^-r^>^d6^, ^©ai^^^>^;u^{i^fe@#:*i# 

15 Advantages of the invention will be set forth in the description which 

follows, and in part will be obvious from the description, or may be learned 
by practice of the invention. Advantages of the invention may be realized 
and obtained by means of the instrumentalities and combinations particularly 
pointed out hereinafter. 

20 BRIEF DESCRIPTION OF THE SEVERAL VIEWS OF THE DRAWING 

The accompanying drawings, which are incorporated in and constitute 
a part of the specification, illustrate embodiments of the invention, and 
together with the general description given above and the detailed 
description of the embodiments given below, serve to explain the principles 

25 of the invention. 

f i g. 1 \z*mw(DW, 1 mMMmiz&z>mfcffim ; £W(Dmi$.m. 

f 1 g. 2\z*mw<DmimMMMiz&%mfcmwimi-iz&z>mi(Dmm^- 

f i g. 3te*mM<DmimMMmiz&%mfcmmm^iz£zm2(Dmm : E- 
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F I G. 5tefgl (D|g»j^E-H5#{C^frj-^),MSlHlg§5 0 0|*I<£>{I-5fOUT 1, 

5 out 2, Rzsmmm^5 o oottJ^fi-^ouTow^^^-rs, 

F I G. 6ttm2©K»b ; &-FBt^^^'5,MlHlSS5 0 OftCH^OUTl, 

out 2. Rrsmmmfes o o®aiM^ouT©ii^m 

F I G. 7«^B^(Dm2^SSMJC^?>@#:M#^BW^0, 

f i g. 8tz^w(Dm2mMmm\z&%mfcmmm^iz£.z>mi<Dmw} : £- 
f i g. 9\z*mw<Dm2mMMmiz&&mfcmmmTiz£&'m2(Dmm^:- 

F I G. 1 0tt*fgWCD»2^Jfi^!8K:ff*H#ai»*^fc:J:S^2©K» ; E 

— h (b) i$©»fe&^^5>^*-K 

15 ~e$>^c 

DETAILED DESCRIPTION OF THE INVENTION 

(n i mmmm) 

Off, FIG. 1 tCW^BjCD^l||i£^Bg{C^^@M^gaa)«^^^U 
20 mMiZWr^o u©FIG. lt:i>^T, ^Pl l~Pmn (m, n(llt) 

0- 1~4 0 -n^Jlg^SbTVi< fecDTafeD, =&^-f >4 0-l~40-n 
25 »C*fJ(Sbfc|g|S[©JL-y h30-l-3 0-nTi^tlT^5. 

^10, 2 0H 5R^tfe7K¥^SlHlgSS:^bT^-5.' d ©tK^SIhISS 1 
0, 2 0H #Pi^P 1 l-Pmn^f, titfim^U 5 0 - 1 — 5 0 -mtC#ffi£ 

d<7)7K¥^siussi ott, ^mtimnms 0-1-5 0 -mizttmvtzmkv) 
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a-yhlO-l~10-m^^O, mmz. 7k¥^IUi& 2 0 it. &ttitim 
0-1-50 -mlzMJ^VfzrL-y h20-l-20 - mA^feS. 
£-i®S§P 1 l^PmnCH ^-C>40-1— 40-ru tb*fs^H5 0-1 

— 50 -m^(Dffi<D^-r >t>»«snt^5*«, 0^£*Hrf 

5 m^jM^5 0 - 1 -5 0 -m(D7K¥^HISSl Oflfl©— 3S£«\ h^>> ? X 
^13-l~13-m, 7-f>/tU12-l~12-m, h7>-/7^1 1- 

i-i i-m^\ ftifn0^©$D< lsa-roEtgstiT^s, 

-yj\ mt!mWM5 0- 1~5 0 -mCD7K^SlHlS&2 0i©Mi:H 
>yX^23-l~23-m« 7-f //^U 2 2 - 1-2 2-m, N^>> 5 7,^ 

io 21-1-21 - m ^\ ^n j eni^©$o< 1 m^iEs££n-w£o 

h7>yX^13-l~13-m, 2 3 - 1 — 2 3 -m(i Mt£SIhJS&3 0 
(3 ct 0 £ tlfcpiilff ® ft ^ -f >*^EU 13-1 — 13 -itk 23-1 — 

2 3-m{cfejai-r^>^5e)<D^x-r v^tvxcD'&m&mobcD-e&io, m^, 
— mm^iz&mizAjjznzm'Mm^cKT 1 - 1 , ckti-2, ckt2- 
15 i , ckt 2-2 \z£v*>/*ymmznz£5\zm&-znT\,*z>(&rFT*te. 

Z\<DY7>z?7s5> 13-1 — 13 -m > 2 3 - 1 — 2 3 -m£ rgix^ 

>^^E'J 12-1-12 -m, 2 2 - 1-2 2 -mtt, y 
f 13-1-1 3 -m, 2 3 - 1 — 2 3-m^ltiiP 1 NPmni^fe 

20 mznzmmm^&-mmzmm.?%fz®<D&mm^fr*>ti;z>o 

h7>yX^ll-l~l l-m, 2 1-1 — 21 -mteu ^-f>*^EU12 

- 1 - 1 2 -m, 2 2 - 1-2 2 -m{Cf2tt£nfciSltm^£a^£fca6(£>7R 
spMtRyW ^5 1 tbT©tSSiJ*fi"5t>© , r&S. H^>> ? X^ 1 1-1-1 1 - 
nu 2 1 - 1 -2 1 -mte, TK^fflg&l 0, 2 0 ©ffi^jfl-iffclJ: 9 

25 yfflwznz&oizmf&znT^z (^ttij, cch^^yx^ 1 1 - 1 — 1 

1 -itk 2 1-l-2 1-m£ T7K¥jl^X-r ^y^j 5). 

^±©fa, tk^jUrtw^i l-i-i i -m&ftVTmmmn&m&tti'? 

ftVXDtiStl^* >*)l'CH 1 <h, 7K¥StRyW 1-1-2 1 -m^ll 

H^m^^:^ttS-rfe«6©ttJ7j5 1 ^>^;WCH2 £&ffix.Z> 0 
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J^~f, FIG. 2^FIG. 3©^<$>^t-h^#IlT, ±IE#lf£ 

fig. 2<d$^ ^y?^*-h\z?mi(Dmm±-Fn(DmtfF%:^vx%> 
5 5fe-r, «j^B^{-5fe3t^, fig. 2, ^xm^^n^o^M^^^m't 
fig. 2, 3>f, vDitmmmmm^. HD^TK^^fi-^^^n^n^ 

CKTl-lllWJ©gi^<7f 12-1, 12-3, 12 
- (m- 1) (D*>/*7%mm^Z&m,m^ZMm^T£>K), CKT 1 - 2«, 
10 M^J©fe^X-r y^l 2 - 2, 12-4, \ 2 -m(Djr> &Um~t 

zmmm^&MvkVT^&o ^lt> ckt2-ih mgnmo&mx^ y?-2 

2-1, 22-3, 2 2 - (m- 1) <D^> ^rn'M^T^mt^M 

"JfcbT&D, CKT2-2J1 W©glX^7f2 2 - 2, 2 2 -4, 
2 2 -m©t>/t75Wt5feM^^S*LTV^o 
15 V-l~V-nH ^jt^*[HlSS3 0 i Dfctl^^n^fTS^fs^^^^bTVi 
3„ H 1 - 1 ~H 1 - mil TRTOfiiagS 1 0 GD#:in^ M0-1~1 0 -m 

^e-tti^n, TK^^x-r^^i i-i~i 1 -m^mmr^wM^m^^ 

I»lT^-5„ H2-l~H2-mH 7K¥^[e]S§ 2 0 <7>#:x- y h 2 0 - 1 
~2 O-m^effi^I^n, zK¥jt4R7^y^2 1 - 1~2 1 -m^^t" §7K¥ 
20 «±©d&, CHI, CH2H £-ffi;*J^ >*;i/tf>£ 

J^T, FIG. 2^#BSbT, ^l^mWj^E-HBtCDtijf^^^aiT^o 

V-1^"H" l^;i/<h&£<h. Iff SCDHiiiP 1 l~Pml«tl^ £ 
25 GDK, feSt^CKTl-1, CKT1-2^"H" l/^Ul/T&D, ^Mfg^C 
KT2-1, CKT2-2*J"L" l^;i/T&3fc#>, M^nfcilPll- 

Pm i (Dmmmm^ >^u 12-1 — 12 -m\zm^n^> B 

Z\<D'&. zKTWSiSaiMT 2rttC7K 5 P^[UgSl 0«^^»jf^^-fr, h 

io-i~io -m^ e>jistc7K¥s^m^H i-i~Hi -m^m^-r^) s 
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mthjJlzmmVX. >^ ; EU 12-1~12 -mf£f21t£*l£: lfrgOD®^ 
P 1 l~Pml(D^-Sim{i^Jii^tK^^^>^;i.CH 1 J:0tt5^^n^„ 
fbT, ^7K¥^^>^>^P^T3F^|^ffjl^f^V-2^ "H" U^;P 
2ff gCDISltP 1 2-Pm2 7^I^£n<5o £<DPb1, feMfg-^CKT 
5 1-1WCKT1-2^"H" l/'^T&D, feMft-^CKT 2 - 1&££CK 
T2-2^"L" l/^;i/T&3fci6. jtiR£nfci!i5}IP 1 2 - Pm 2 ©iliiHf -if 
tt, ^-O^U 1 2-1-1 2-YnlZ$Zm.2tlZ> 0 7K¥#^^KT4 
ft^TK^fitHji® 1 0 0)fr&W]fc2i±. *¥^SIhISS 1 0 (D&3--y MO-1 
-10 -m^£Jli£7k¥j!iR{f^H 1-1 -H 1 -m^ffi^T Z> ^-f 
10 U 12-1— 12 -m^|Htt^nfc2ff g^jilSP 1 2 - Pm 2 <£>£-IIifitfi-^ 

Z\<7)£o\Z. mi(DmM*:-Pm%.m\Z\Z. feM^CKT2-lM'CKT 
15 2-2«3t0#"L" 7K 5 P^SlHlg&2 0 ^«jf^^-y:^^CDT\ ttS^ 

U~f. FIG. 3^#ILT, ^2©» ; E-Fflt(D«j^^l¥)7!if 

20 ^v- lifi **h" lffgoiiiSP 1 i~Pmi^i^n§. 

£<Z>H, feM^CKT 1 - 1 R^CKT 2 - 2 ^ "H" U'WC&O, feit 
^CKT1-2MCKT2-1^"L" l"<)VT&Z> a Z\(D^>, MfflZntz 
HiP 1 ^^iJiliSP 1 1, P 3 1-P (m- 1) 1 (DMMiS 

mt.^^ >*^EU 12-1 — 12 -m(Df*g(D^#S<D^-r >^t l J 12-1, 
25 12-3, 1 2- (m-1) ^sHte^nS. ffl^Jia^P2 1, P4 1-P 

m 1 (DiS^fs^-tt, ^-r>^^E'J 2 2 - 1-2 2 -mcD^CO^S @ © 
t'J 2 2- 2, 22-4, 2 2 -m^^n^ntEm^n^o 

Z\<Dmz, 7K¥^T^P^T2F«g(C7K¥^IllSSl 0, 2 0»^ o 
^©7K¥^S(HlgSl om ^fftftBWTK^aElHlB&JL— y M 0-1, 10 
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- 3, i o - (m- 1) <Dfrfr*>m\z7kw-mvimmi i - 1, h i - 3, 

hi - (m-D tfimjjzn. mmititiizmnuT. ttsg«?)M>^ ; Eui 
2-i, 12-3, i2 - (m- 1) izmm^ntzmmp n, p 3 1, 

P (m-l) l©ia*^3^MS^lfl^ir>^CHl<fct)lB*Sn^Jli:tS: 
5 S. tK^SHISS 2 OTtt, «»#B©*¥3£3!EllIBS3.-y h 2 0 - 2, 

2 0-4, 2 0 -m©*a>6>MSfc*¥aft(I-StH2 - 2, H2-4, 

22-4, 2 2 -mlCWBtft^nfejli^P 2 1 , P41, PmlOii 

mmfim^mti^ >^ch 2 ^ 0 aj^sn*. 

10 M^T, ^07K 5 Py^>^r>y^^T3F«gtc:fTS^m^v-2^ "H" 
£&3<h, 2fi : @©ia^P 1 2~Pm2^M^n5. 

^©W» feSlfs-^CKT 1 - lWCKT2-2^ "h" W<)IT*& X) , 
fs^CKT 1 - 2X^CKT 2 - 1 # "L" l/^T*5 0 tot, jtiR^tlfc 
1$P 1 2-Pm2©rt, ^WtPMmP 12, P32, P (m- 1) 2 (DM 

15 3ftf§-*tte, 7< >/ ; EU 1 2 - 1 ~ 1 2 -m©fi©ftSS07-f >*=EV 1 2 
-l,12-3,-,l 2-(m- lMci2tt$n,ffi!£?UiiiSiP2 2.P42,-, 
Pm2 <7)®^'fS^«, ^-T>^^EU 22-1-22 -m©rt(Djp|^#a(D^-r ^ 
^E'J 2 2 -2, 2 2 -4, 2 2 -mtCfBte£ tl^o 

7K¥^SBraT4rtfCzK 5 P^3lElHlKl 0, 2 0 ^Kf^^it^o 

20 tK¥^[hIS&1 0T11 ^Sg©7K¥^lHlSSrL-^ f> l 0 - 1 , 10- 

3, 10 - (m- 1) <D&fr*>miZ7k¥M$imnHl - 1, HI - 3, HI 

- (m-i) tfmti-zn* ^mmttizmmvx, ^sac^^'ju- 
1, 12-3, 12 - (m-i) \zmmznfcmmp 1 2, P32, 

25 7K 5 P^3SIhIK2 OTtt, fllifeSB^TK^SlHlKiL--/ h 2 0 - 2, 2 0 - 

4, 2 0 -m©*j&>£J©K:*¥iI#M§^H2 - 2, H2-4, H2- 

md«Ui*$n, ^^tli^fClWl^LT, «#l©7<>^tU 2 2 - 2, 2 2 - 

4, 2 2 -mizmmzntcWmP 2 2, P4 2-Pm2(Dia^fg^)li^ai 

tj?-v>*)lCH2£r)ti!,tlt!nz>Z\£\ZteZ> 0 
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5 ft, flfi&bfc7K¥i£3£III!&2 OcDibf^^-r 5>^«> 7K¥j£fiHIS& 1 0 ©Ifrfe 
^-T 5>^I^LT»U 8 Ogfnt^S. tot, »t>^CHl 

<tCH2 t*^ffi*$nfciii^m^S^c:®^-r«R»c> maSfll^Jcff oz\t 
10 l/^^*ffl^fc8fftl/TH *aiSA^tcaiSUfe^W¥6 - 3 5 0 9 3 

cHijj^m^sn, ^^Jiasfi^m^^^>^;pcH2^etB^^n^© 
15 £&t%z> 0 $£-ot, z\<Dm2<Dmm : e— \*mfemz\z, mt!^^>^)v\zmm 

f&i^ss^s8»c«£@#«#g« (fig. i) frznmtimn&m 
mtzm&nmj&mz* fig. 4^$nsiioT*s. 

20 FIG. 4JC^SnS<fc-5tC, ^(DM@gS5 0 0 tt, »t>^KHl 

S§5 0 1, 5 0 2 0 3*^iJSSnT^S. 

@#Ji#gffi4 0 0©aj#^>*;l/CH l*^©iB*^tt, A/DliS 

25 ^ 5 0 3^<ktB*$nS (i^OUT Do Hi^t>^VCH2^eo 
SSmWtt. A/T>^WkBO$7V?-m&5 0 2\Z^X ; fiy^)Vmm^-^\zM 

& 5^f$nm -tu^ 5 0 3^£m^£*i3 (fi^ouT2) 0 -tut?* 

0 0rt©fi-^OUT 1, OUT 2, MM 5 0 0 ©tli A 

8 



m^ourvmrnz, mtliif i g. swfig. 6 iz^nzmr) 

ft. FIG. 5 tefjl 1 (DmWi^- H\ FIG. 6 tefg 2 ©lit- Ffc-ttl^ft 

FIG. 5 \Z7jkZnZ>£?lZ, ffe 1 (DWLWi^z— HTH Ititl^* >*)IC H 1 
5 ©*UaM£fflUT^&^©T, $MlsIg&5 0 O^Sttffi^ft>^CH 1 ^6 
Ci^ffl*$n5. — FIG. 6tC^$ns«k"5tC, i2 0Il : E-Ht 

10 fflttl 8 OgftlT^5©T, «-ffl^m^*A/Df6tft]8:^7y^lHlK5 0 1, 
5 0 2CTA/DI1, ^y^bfc^K:, -fe 5 0 3 ~C±Ut7 hir^>^-z> 

EUHtt9§bfccfc"5fc, *»M©»l^«»«8Ttt, FIG. 1 (D^OH^ji 
fgl^FIG. 2, 3^^Lfcct-5^^-r5>^TWjf^$i±^^iT\ ffi^J^ 
15 t>^CHl. CH 2 SrSiR^OlftA'rscit^Rjffii:^:*. 3J&#I£ 
fB»*J<0iiBig<z>iliSfI#£. S^^ttl^t^KHi, CH2^e.W?> 

m. FIG. 1 ^^bfc0^^«iin^lS^$tl§ : b<DTii7i<, ^|±ib 

20 Z\£\Z40m-C&Z> o £fc, SfcfCFIG. 4 fc^Lfcig'&lelg&fco^Tfc, -^©Hi 

(I2©i»i) 

5t-r, fig. 7izu*mw<Df&2mMMmizmzmfcmmmw<Dmf&&7jkis 
25 bpwkkwt*, ^^tn mmisfcmw&mtfz^K , wnnmmm (f i g. 

l)i|^-(7)^g*{-^^T«l^-^^#b,S^^^^4'^(C^HJT^o 

FIG. 7^43^T, #ffi*m^5 0 - 1 -5 0 -mClt mmMMmt 

I^SCM^t'J 1 2-1-1 2-m, 2 2-1-2 2 -mfCfBtt^tlfcllili 

fS-^^S^-r-Sfc^^TK^aWX-f y^l 1-1 — 1 1 -rru 11-1—21- 
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m#$gets:£nw<5o §u I2»it«, AW-MRX-I v^l 1-1-1 

1 -m\Zl l-lill-2. ll-3tll-4, -11- (m- 1) til 

£ttT33 9,7R¥S4R;W v^2 1-1-2 1 -mfe|WI^{C2 1-U21-2, 
5 21-3^:21-4, -21- (m-1) <h 2 1 -m<h^5 2 ^T^IWI— ©zk 

Mt£. 7K¥jliR;W v^l 1-1-1 1 -m©|*K 3flfc#g<E>jl4R;W y^l 

n-3, 1 1 - (m- 1) ^^rzmmm^^m^ta-rrcib<Dii!, 

^t>^l/CHK ISttlCMX-f-yfl 1-2, 11-4, 11- 

2 1 - 1 — 2 1 -m<Dft, ^it#@GQiIJRX-f y^2 1 - 1 , 2 1-3, 2 

l- (m-i) &ftvrzmmm^&m&m-rr£®<Dttiti^*>*)i'CH3. 
#g©ji^x-r 1 - 2, 21-4, 2 1 -m&irvfcmmm^&m& 

15 fbT, tK¥^(hIS&1 0, 2 Ote, M^bfc«fc5f£7K¥MiRX-r y^l 1 - 
l~ll -m, 2 1 - 1 — 2 l -m^2^-r-D^mVX^<tc.mz, ^n^tlTK 
¥®^iC(7)l/ / 2<5D^^e>©^L^:^ M 0-1-1 0 - (m/2h 2 0-1-2 

0 - (m/2)«^nt^§o 

JKTF. FIG. 8M1 0©^^5>^t-h^#iLT, ±fE#tfin?&3 

FIG. 8©^^^>^^-h«^l©|glj!jt-HBtCD»jf^^^bT^C), F 

1 G. 9, 1 0(D^-r^>^5P-^— htefg 2 (DIMj^- K (A) (B) B#(7)»jf^^ 

M^J^i^ FIG. 2, FIG. 3Tffl^5M^0li^ 
25 £^iit~<5o 

H 1 - 1 — HI- (m/ 2 ) tK¥^^IhI5S 1 0 <D3-~ 7MO-I-IO 

- (m/2) T^tB^tl, 7k¥M9l7s-1 y^l 1-1-1 1 -m^Mf^* 

¥^fS-^^S<*bT^^>o H2-1-H2- (m/2) te, 7jc^SIUS§ 2 0 

©jLZ<yh2 0-l~2 0- (m/2) ^e>til^^n, 7K¥S^7s-r ^/^2 1 - 
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i~2 1 -m&mw-t&fc^miRm^&mwLisT^&o chi~ch4h &m 
jutf, fig. 8&mmhT. mivmm^-Fmomfc&Wv&TZo 

-^V-l^"H" U^JltteZh Iff B(Dmmp 1 l~Pmim^n5. z 
(Dm. feif^CKTl-lSr/CKT2-2^ "H" U^OlH&fO. fc£tf§# 
CKT 1 -2R££CKT2- "L" l/^;i/T££fc#>, jtiR^tlfciSift P 1 
l~Pml0rt» ^^JlliSP 1 1, P 3 1, P (m- 1) KDWmm^jlZ. 
10 7'f>^ ; eU 1 2-l~l 2-m©rt, ft#|©7'f>^ ; E l J 12-1, 12 
-3, 12 - (m-1) fcgB1ft$n, {Pli^lM P 2 1, P41, P 

ml©iii^lt 7'fWJ2 2-l-2 2-mO^ Mc#a£>^-f>* 

€U22-2, 22-4, 2 2 -mic^n-6ngEte$ns. 

■€-<D^ 7K¥WSftfi8raT 2 rt^7K¥^©S& 10,20 £»jfE$-fr3 0 
15 7K¥^^IUS& 1 0 cd&zl- 7 hl0-l~10- (m/ 2 ) ;&> ^JH^tK^FjI^ 
fi^-Hl-l~Hl- (m/2) &m*"r*t, ^t#S©M>^ : eU12- 

i, i2-3, i2- (m- 1) izmfezntcmmp 1 1, p 3 1, 
p (m-i) icojamfs^jis^m^^^>^;i^cHictDai^$n-5c 

— 7K¥^IUSS2 0 C0#^l-^ h 2 0 - 1 ~2 0 - (m/2) j&^JBK:* 
20 ¥MII^H2-1-H2- (m/2) £ttl;>jT3£, § <£> ^ > * ^ U 

2 2 - 2, 2 2 -4, 2 2 -mfCfBtt^ nfcBIt P 2 1 , P41, P 

m i ©m-^^jii^m^j^^ >*)icu 4 j; o m^sns. 

25 *ft>^CH 1 iDtti^^n, {S^Jpmm^ffl^7^^>^;i/CH4«J:D 
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ot. fig. 9^#b§lt, ^2(Dig«jt-F (a) m<Dmft&mm^-z> e 

^2©»-H (A) ©tg^PtlC&^T, 7k¥77>3r>!?nmT 1 fo<DM 
5 ¥ITOT 1 - lTffS^fi^V- ltf "H" l/^;|/<h&££, ifr@©iffl3J&Pi 
l~Pml«^n5. 

£©P.3* feHI^CKTl-lMCKT2-2*i "H" WWC&tK feM 
f^CKTl-2Si;CKT2-l^"L" U'WT&Sfc*, S&SnfciffliSt 

p i i~Pmi©^ ^gtmrnmp 1 1. p 3 i, p (m-i) lcDSjfStm 

10 ^«,^-T>^ i E»J 1 2-1 — 1 2-mCOrtJI#a(D7^>/t l J 12-1, 
12-3, 12 - (m- 1) tCfBtfe^n, <H$c£IHXP 21. P4 1, 

PmKDlifl^H 7^f>^ : E , J2 2-l~2 2-m0^ «t#@CD^-r> 
^t'J 2 2- 2, 2 2 -4, 2 2 -mfCfHtt^n^o 

fLT, i<t#IflT 1 — 2 Tff M^-fl-^-V— 2#* "H" l/^V^§i2 
15 ffg©BiP 1 2~Pra2^I^Sn5. 

feIifCKTl-2M > CKT2-l^"H" U'WC&tK 
§§CKT1-1WCKT2-2^"L" U"WC&5fc8£>, g#l$nfciiii3S& 
P 1 2~Pm20rt, ^Wt&mMP 12, P32, P (m- 1) 2 (OMM^ 

7^>*=EV 22-1 — 22 -mCDft^$c#@(D^-f >*^EU 2 2 - 1 , 
20 22-3, •••,22 - (m- 1) KiHIftStU m&FMmP 2 2, P 4 2, •••, 

Pm2 ommmmz. ^-r >^tu 12-1-12 -m©^ ^#acD^< > 

/t'J 12-2, 12-4, •••, 1 2 -mtClStft^nS. 
^cDm, *¥W^JTOT 2 PM7?7K¥^SHISS 10,20 £Ifrfls;*ii-£„ 
7k¥-7E&m&3L—y h 1 0 - 1- 1 0 - (m/2) fr*>miz*¥M$immi l 
25 -1-1- (m/2) ^m^T^i, H>^tU12-l-12-m©^ 

ic#S(D^-T >^^EU 1 2 - 1 , 12-3, 1 2 - (m- 1) fCfEft^tlfc 

iipn, P3i, •••, p (m-i) i<Dmmmm>m#:ititi3 Lj r>*)i'CH 

uoaj^sn, {sstsc^^tu 12-2, 12-4, •••, 12-md 

tBte$nrcp*p 2 2, P42, •••, pm2<Dmmmnmm'Atati^^>^)vc 
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H2«fcBffi;*J$n£. -7jT\ 7k¥-j£&®&2--y h 2 0 - 1 ~2 0 - (m/2) 
^£Jli(C*¥SiRm^H2-l~H2- (m/2) Srffl^-TSi:. ^O^^E'J 
2 2 - 1-2 2 -m©^ ft#l07^>^ ; EU2 2-l, 22-3, 2 
2- (m- 1) {ClBlft^nfciaigP 12, P 3 2, P (m- 1) 2 GDHi^f 

5 ^jii^ffi^^^>^;wcH3cfcotti^$n,«#@(D^-r>^^u 22-2, 

2 2-4, 2 2 -mlCffEtt^ttfciliJltP 2 1 , P4 1, Pml©Bi 

MZfrZo BHt>* FIG. 9 iZTF't'sfe 2 (DMM^E— H (A) Til, 

2 x 2H^om^4^(Dm7j^^>^;i/^e>M^j{cM^ai$n^ 0 
15 cna, itfe (g) ti"y— 7^;i/^«r7K¥^iB]S^ja7jin]^ 1 hub^t^ 
oTtf^icBBg-rst^t, s^oiittcgfi (r) *7-7>rM&^ 

20 HfC ^ 2 coigftj^E— F (A) Ttt, 2ffT^«llJ»cDiiiSfi^m^$n^ 

$>^i:»i/tfiffl^i 8 osfnt^s. z\<Dtz.#>. 1 ff &(Dmm<Dmm 
m^mti^n^mti^^y^jvcH 1 <fcCH4<am*§\ &tX2ff momm^m 
25 mfgwttj^$ti^ai^^^>^;ucH3 <hCH2©^^(c^-rsi^, M 

VAT. F I G. 1 OMIT, I2©llt-F (B) B#G>I!ife -3. 

IS 2 <D|g»hE- K (B) CDlS^PttC&^TWu *¥7 ? 7>^>»1T 1 l^t 

frSftig^V- 1# "H" l/^;i/<h&3£, lff@<7)®mP 1 l~Pml« 
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2n3o £©fSU Slfl^CKT 1 - IRtXCKT 2 - 2^"H" l^;WT»&D> 
feM^CKTl-2MCKT2-l^ "L" iliR^tlfcli 
IP1 l~Pml©rt> 3f%tPMmP 11, P31, P (m- 1) 1 ©Hi 

m^tte* >^^'J i2-i~i2 -m©F*g, ^isc#s©7-r >*^e<j i 2 - 
5 1,12-3,-, 1 2 - (m- 1) izmffi.-zn.m%tmmmp 2 1, P4 1, 

PmKDHSft-SfteU 7-f>^ : E 1 J2 2-l~2 2-m©^ <Bf8c#B©7<> 

*^EU2 2-2, 2 2-4, 2 2 -mKIEtftStt*. 

^-©^ 7K¥W^r B lT2F fc 3T7K 5 F^SlHlS&l 0, 2 0 £Ujf££i*£o 
*¥fflS§3.-7MO-l~10- (m/2) £Jlimc*¥iIiR{r^H 1 
10 -1~H1- (m/2) *Hl*t5t, tSSSC^^'Jn-l, 12 

- 3, 1 2 - (m- 1 ) 1 1 , p 3 1 , p (m- 

1 ) 1 (Dmmfimk&ti^T >^;kh uo^m. 

— tK¥^SHI8SJ--5; h 2 0 - 1~2 0 - (m/2) ^MiZT^WMUm 
tH2-l~H2 - (m/2) &tti^T-5 t,^#S©^-r >^^EU 2 2-2, 
15 2 2 -4, 2 2 -m^|B1t$tlfcH^P 2 1 , P4 1, Pml©^ 

^)H^ttS^5 L ^>^^CH4cJ;«9ffl^$n-2)o Z\Z.X\ tK¥^SIhIS§ 2 0 (DKjf^ 

^>^«, tk^shiki o©i^^$>^it™u 8 oarrn 
m&mmzftoz\t.immt.tzz>&\zm 1 ^Kjg«tiiwrifc*. 

20 ^©7K¥y^>^r>^P^T 3F^Tffil^fi-^V- 2^ "H" WVZ.13.ZZl 
2fT@©liiP 1 2~Pm2«Sn§. 

feM^CKTl-2MCKT2-l^ "H" l"OV~C&V. 
i^CKTl-lMCKT2-2^"L" U^;UT?»-5fc«), URSnfeljl 
P 1 2-Pm20^ ffit^JiaSP 12, P32, P (m- 1) 2 ©Bill 

25 ^te, 7<>^ C E , J2 2-1~2 2 -m<DF*3^f&#g<D^-f >*^EU 2 2 - 1 , 
22-3, 22 - (m- 1 ) tClHtt^n, ^^C^JllJ^ P 2 2, P 4 2, 

Pm2©iii^t 7<>/ ; EU12-l'-12-m©rt, *PlgC# B <£> ^ -f > 

^^ui 2-2, 12-4, i 2 -mtcgaiesns. 

^•©^ zK¥W^JTOT4fiT*¥^@S§l 0, 2 O^Wjf^^it^o 
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TRTOSlUS&rL-y hi 0- 1 — 1 0- (m/2) frt>MlZ7k¥-MiR.{mmi 1 
-1~H1- (m/2) ^tB^f^^ PiC#SCD^-r >^^EU 1 2-2, 12 
-4, 1 2 -m^gBH^nrciamP 2 2, P 4 2 ••• Pm 2 ©BSfi-^lft^ 

mt!^^>^JlCH2 cfcfptti^^n^o — 7K¥^acIelK^Ln y h 2 0 - 1~ 
5 2 0 - (m/2) ^^jli(C7K¥S^f-^H2 - 1~H2 - (m/2) &ltit}-§rZ> 
<h, ^#§(7)^^ >^tU2 2- l, 22-3, 22 - (m- 1) fdfEU 

zntcmmp 1 2, P32, p (m-i) 2<7)i®^i^m&ffi;^^>* 

15 W*>. m 2 ^iKKj^E- h* (B) T'te, ®2©Ii ; t-h* (A) <h|WJHI^7K¥S 
2i®SCDm^4 0(Z)ffi^^^>^^CH l~CH4^6i^Jtli* 
ttj^tl^o 2 ©iMfr^- h (B) fUKDigft^E-F^IWI 
CT&fK III 2 (Dlgt^- h (A) hte{£ < 3 ^-f 

20 ffV^ft^itef^Oggl^-F (A) £|WMrC&£o 

&±m>wvtz<ko\z, *mw(Dm2mmMmi:te. fig. 7<d^©@^m 

>^chi. ch2 ^s^o^^-r^^ch^pjfgi^-So ^mmtm 
mM^mmcDmmt^. s^^ft>^cH i-cH4^^tti*-r^^ 
25 {c, ^<d&*b£-t <=>-t©t\ j t<Di£(DM'&mm$:mmizft o c^^t#^ 0 ra> 

FIG. 7 tC^U^tHlgS^«^n^^$n^>fe(OTii^:<, ^^ttJUtUSS^ 

m m <d f p n £ * ^ > -tjv-r rc & omm * n % z\ t m&vs m-c $> & 0 

^mM<Dmmmm\z'D^xmmi,r^. *%mzz\n\zmi£t£tLZ>z\£. 
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(Dyjfr? (R, G, B) <Dm&l<D!&fe<DmmiZt?U^y>()]s?&&WMJ$.lsf£ 

Additional advantages and modifications will readily occur to those 
skilled in the art. Therefore, the invention in its broader aspects is not 
10 limited to the specific details, representative devices, and illustrated 
examples shown and described herein. Accordingly, various modifications 
may be made without departing from the spirit or scope of the general 
inventive concept as defined by the appended claims and their equivalents. 
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WHAT IS CLAIMED IS: 



2. Claim 1 ©HttSKfegBlC^fcVvr, 

io ^{cM-r^ili^(Oiii^{f ^(D^fflb^-r 5 > Steffi £HFf^*r<S> To 

3. Claim 1 (DmfoWiWLgiWlz&^T, 

±mm i ©mj^e- HT«7K¥^fS]^«-r^> 2 ast©^^ 2 o^m^^ 
15 T£ 2 x 2mm<D{n^& 4^(d\£+>^^ >^)Vfr%^n^nmm\tifj-tz><> 

v>**£±gBYT Hl/Xl/yX^t^PtS. 
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6. 4*<Dtitfj ; ?*>*)i&ffiz.izmfcWLmmwv&^T* 

7. Claim4©@#SMftgttfc:*3^T, 

io mi^^mn\z^^x^<^^<Do%(D~mz^mmzm^ifi^nx 

8. Claim5<A@#tR4feg«l;:;i3^T, 

15 a, miz2>&mmz~D^x'piz< ^^<do^><d— ttiz-D^ffimztiLfflwrnx 

9. Claim6©@fMa#gfil;::fcV>T, 
10. CU\m4(DmfcWtm&WlZ%>\,*X. 

25 

1 1. Claim5©@{W»#g«£43V>T, 

12. Claim6©@#SSIftg1gK:$3V>T, 
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1 3. -*AK7u^R<Dytn&&W£&&<Dmti^*>*)V£&ffizttRftmm 

±ibt h i/x 2 nfcfts^&giw* e> as ^ $ niitfi^- * ±ib#j mx intern 
&<Dititj3 L *>*)uz*n j emfcmis, 

io $>tfxmmzw,ti'?z> 0 

14. @Ufcfi!ft&3SK comprising: 
U ; 

20 ^<D7K¥jS^m-^^ct0lg»JII$n^)7K¥iil^X-r ; and 

wherein m— &@im®,fc(DWm<DWmimn&WifrW,-t?% 1 . i2©Ii€-Hl: 

25 

1 5. Claim 1 4 <DH#:*§#Sff iCiS^T, 

jjfaizmm-rzwmvmmm^cDm&tiiis?^ ^ >?<D$m*fRi£m~?*>-ir* 
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16. tilfMSHife£cB comprising: 

z ©six -f v zfr l xm m& e> git $ nz> mmm n zmmr s ? -r > * 

•J ; 

)V ; and 

^^#a©7K¥S^x< y^^^xmrnmn^m^m-rm^mti^^y^ 

15 wherein ±ttt7 — yj)l?lz£QMfc2n&&1<Lm^—^J>y(Do%m--(D 

^m\z^^mm(Dmmm^m±^n^nm—(Dtiiti^^y^)v^^mm\zii!, 

17. Claim 1 6 (Dmfct&m'giWlz&^X . 

m<Dmm(Dmmm^^mmmzm^^(D-'^\^\z'D^xmm.mz^rn j enm 
&&-?&o\z®m-?z> a 

25 



ABSTRACT OF THE DISCLOSURE 

tts^ft>^cHi, ch 2 ?&i^fci^iitgtTfeoT, ft-mmmm 
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